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PURPOSE: To eliminate the possibility of clogging and to realize a high 
reliability and good operating properties by exposing ink discharge ports by a 
cap open/ close means according to the action of a rocking means for holding a 
recording head on a recording position. 

CONSTITUTION: In the replacement of a recording head, a strut support pin 6 A on 
the side of a carriage 2 is nested into a support hole IF of a recording head 
1, and an engaging claw 9A of a support plate 9 is engaged with an engaging 
hole 1G of the recording head 1, whereby the recording head 1 is loaded on the 
carriage 2. In addition, in this state, a capping member 3 keeps ink discharge 
ports 1A of the recording head 1 int errupted f rom at mosp here . Whe n_,a_re cording 
is conducte d, with the excTt^lTion-of^ support^pla te— 9—3^3 

attracted do wn agains^the ~sir^'ing f orceTo f a _s p_rrnq^l-0_to_b.e_dXsj:haxGf^ 
hoFi~zgntal , the reco^ing^h^ to a su pport 

rioTe~lF, an d th e capping memb er 3 ,^i s g T &&es i s^ _ piece_3 E^at 

thB-S-6p^f^ . In this manner, the 

ihk~dis charge ports 1A are exposed and kept on a recording position. 
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Claims 

1 . With regard to an ink jet recording device that records by discharging ink from an ink 
discharge port of a recording head mounted on a carriage, 

an ink jet recording device characterized by a cap member installed on the 
aforementioned recording head that keeps the aforementioned ink discharge port in a capped 
state, 

a cap opening and closing means installed in connection with the aforementioned carriage 
that keeps the aforementioned cap member in a state of either capping or exposing the 
aforementioned ink discharge port, 

a holding means that holds the aforementioned recording head on the aforementioned 
carriage in a rockable manner, 
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and a rocking means that rocks the aforementioned recording head and keeps the 
aforementioned recording head at the recording position while recording, 

and the aforementioned cap opening and closing means is made so that it exposes the 
aforementioned ink discharge port in correspondence with the operation of the aforementioned 
rocking means. 

2. With regard to a recording head mounted in a detachable manner on the carriage of an 
ink jet recording device that records by discharging ink from the ink discharge port, 

a recording head characterized by a cap member that caps the aforementioned ink 
discharge port, 

an energizing member that energizes the aforementioned cap member in a capping state, 
and a support means that supports the cap member in a rockable manner in relation to the 
aforementioned carriage are provided, 

and a cap opening and closing means is installed on the aforementioned carriage to keep 
the aforementioned cap member in a state of either capping or exposing the aforementioned ink 
discharge port in correspondence with a rocking means that rocks the aforementioned recording 
head, an keeps the aforementioned ink discharge port in a dischargeable state by allowing it to be 
exposed to the aforementioned energizing means. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to an ink jet recording device. In detail, it pertains to an 
ink jet recording device wherein an ink tank where the ink is stored and a recording head that 
discharges the ink are integrally installed, and the recording head is mounted on the device in a 
detachable manner. 

Prior art 

In the prior art, to record by discharging ink from a discharge port connected to the liquid 
path in this type of ink jet recording device, the ink discharge part corresponding to the discharge 
port is equipped with an energy generating means that generates the energy to discharge ink and 
this part and the ink tank that supplies the ink are integrally formed as a recording head that can 
be attached to and detached from the carriage. Because the ink discharge part is always exposed, 
it tends to become clogged. Therefore, in the pre-use state when it is not mounted on the carriage 
this integrated type of recording head is usually stored in a sealed container for protection against 
clogging. A method has also been proposed wherein a cap is fitted to the ink discharge part in the 
same manner as a fountain pen, and the cap is removed from the ink discharge part when the ink 
unit is installed in a recording device for use. 
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Problem to be solved by the invention 

However, when stored in a sealed container as mentioned above, the recording head is 
usually enclosed in a weld-sealed laminate material such as aluminum, which is torn open for 
use. Thus, for instance, if the unit is replaced with another color of ink in the course of recording, 
the removed recording head is left exposed, and cannot be sealed for storage. This will cause 
clogging. 

The process of removing the cap is troublesome, and it is inconvenient to replace the cap. 
If the user forgets to put the cap on, this it will be a cause for serious clogging. 

Should the power be turned off or the device unplugged, the carriage will stop where it is, 
and the ink discharge part will remain exposed, which will also cause clogging. 

The purpose of the present invention, considering these problems of the prior art, 
attempts to resolve them by offering an ink jet recording device of high reliability and good 
operating characteristics and without clogging by making the recording device so that the ink 
discharge part of the recording head is capped when it is not mounted on a recording device, and 
remains capped when mounted, except when recording. 

Means to solve the problem 

To realize this purpose for an ink jet recording device that records by discharging ink 
from an ink discharge port of a recording he.ad mounted on a carriage, the ink jet recording 
device of the present invention is characterized by a cap member that is installed on the 
aforementioned recording head that keeps the aforementioned ink discharge port capped, a cap 
opening and closing means installed in connection with the aforementioned carriage that keeps 
the aforementioned cap member in a state of either capping or exposing the aforementioned ink 
discharge port, a holding means that holds the aforementioned recording head on the 
aforementioned carriage in a rockable manner, and a rocking means that rocks the 
aforementioned recording head and keeps the aforementioned recording head in recording 
position while recording, and the aforementioned cap opening and closing means is made so that 
it exposes the aforementioned ink discharge port in correspondence with the operation of the 
aforementioned rocking means. 

The recording head of the present invention, which is mounted in a detachable manner on 
a carriage of an ink jet recording device, and records by discharging ink from the ink discharge 
port, is characterized by a cap member that caps the aforementioned ink discharge port, an 
energizing member that energizes the aforementioned cap member in the capping state, and a 
support means that holds the recording head on the aforementioned carnage so that it can be 
rocked and a cap opening and closing means is installed that keeps the aforementioned cap 
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member in a state of either capping or exposing the aforementioned ink discharge port in 
correspondence with the rocking of the aforementioned recording head by the rocking means to 
keep the aforementioned ink discharge port in a dischargeable state by allowing it to be exposed 
to the aforementioned energizing means. 

Operation 

According to the present invention, the ink discharge part is capped with a cap member 
when the recording head is installed on the holding means of the carriage; before recording, the 
recording head is rocked to bring the recording head into recording position, and at the. same 
time, expose the discharge port with the cap opening and closing means. By guiding the 
recording head to the position of the ink-receiving member, the engagement part of the ink- 
receiving member can engage the holding means. In this manner, the recording head will be 
rocked, and the ink discharge part exposed and kept in the state in which it can discharge. 

Application examples 

Next, application examples of the present invention will be explained specifically and in 
detail based on the figures. 

Figure 1 illustrates an application example of the present invention. Figure 1 illustrates 
the state before installation of the recording head (1) or where the recording head (1) is pulled out 
of the carriage (2). In Figure 1, the recording head (1) has a not-illustrated ink storage part inside 
of which ink is stored. This ink storage part may be in the form of an elastic bag or an 
ink-holding sponge. An electrothermal converter unit is installed to generate the thermal energy 
needed to discharge ink. 

On the recoFding^E^Xt^^ illustrated in Figure 2, when thex^Lniembjer:(^ is 
removed, the ink discharge part (18) with an ink discharge port (1 A) is installed protruding from 
the slanted surface, and on the slanted surface, a seahng lnemberft 
such-as-mbber4s~attached1cn^ 

*L — "~ ~ " ' — ^ 

(SBR, NBR, CR, silicone), plastic (urethane or nylon) or single-foam-spong^, etc., that has good 
adh^ibn-wltfcte and prevents 

clo^ing-oCtheihead. Cap member (3) can freely rotate around an axis of rotation (3 A). The^axis^ 
of/ng 

KeadXP). In a state such as that illustrated in Figure 2, where the recording head (1) is pulled out 
of the carriage (2), the spring force of the spring (4) holds the cap member (3), closing the ink 
discharge port (1 A) in place, and the port stays closed. Spring (4) is a screw coil spring with one 
end seated in the engaging hole (IE) provided on the body (ID) and the other end is seated in the 
engaging piece (3E) of the cap member (3). As mentioned earlier, because a slanted surface is 



formed on the head, when the cap is rotated around the axis of rotation (3 A), capping will be 
easy, and the sealed state can be securely maintained by having the flat part of the cap member in 
secure contact. 

The boxy cap part (3B) protruding from cap member (3) is fitted to the ink discharge part 
(IB); tt}6TIatJ ^ 

completeIy-sealing4^ A support hole (IF) provides 

support on both sides of the body (ID), as shown in Figure 1, and supports the head (1) in a 
freely rockable manner. A boosting member (7) is installed on the carriage (2) as the opening and 
closing means. This boosting member comprises a guide (5), which will serve in the front when 
the recording head (1) is installed on the carriage (2) and support pins (6A) that support the head. 
By boosting from below the pole brace (6) that supports the head (1), fitting support pins (6 A) 
into the aforementioned support holes (IF) and the engaging piece (3E) of the cap member (3), 
the cap member (3) is allowed to rotate around the axis of rotation (3 A) so that the cap member 
is opened and closed. Electrical contact (8) is provided on the bottom side of the recording head 
(1), and supplies electric signals to a substrate (not illustrated) equipped with the control circuit 
for the recording head (1). 

The carriage (2) also has a support plate as a member to receive the bottom surface of the 
recording head (1) and supports it in a freely rockable manner when the recording head (1) is 
mounted. The support plate (9) comprises the engaging pawl (9A) engaged in the engaging hole 
(16) of the recording head (1), arm part (9B) installed protruding in the horizontal direction, 
suspension arm (9C) to keep the support plate (9) around the support pin (6 A) in a freely 
rockable manner, and a contact (9D) for electrical connection to maintain connection with the 
electrical contact (8) of the head (1). 

The booster spring (10) maintains the support plate (9) in the illustrated state, and the 

(HA~)-By instaUing^ 

the engaging pawl (9 A) in the engaging hole (1G) of the head body (ID), the recording head (1) 
can be mounted in a rockable manner around the support pin (6A). At the same time, bycexcitisg 
fee-solenoid-(44-)rthe-su^ 

oijthel^ and maintaineddn:a:state> 

for recOTdin g-by-discharging4nk-from-a4ocation-oppo^ which is 

not illustrated. 

A flexible cable (12) connects with the contact (9D), and carrier wire (13) connects to the 
carriage (2) to move the carriage (2) reciprocally along guide shaft (14) by a driving means, 
which is not illustrated. Thus, while the recording head (1) mounted on the carriage (2) is 
reciprocally moved, ink is discharged from the ink discharge port (1 A), thereby recording. 
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Outside the recording region of the recording head (1); for example, at a position opposite the 
home position, a recovery ink receiving unit (16) is provided on the base (15), as illustrated in 
Figure 1. 

This ink-receiving unit (16) is set up by installing an ink absorbent (16A) such as a 
sponge or laminated absorbent paper etc., that easily absorbs ink on a mount (16B) with an elbow 
member (16C), as illustrated. This elbow member (16C) is arranged to be inserted under the arm 
part (9B) of the support plate (9) when the carriage (2) is guided to the vicinity of the home 
position. When the solenoid (1 1) is energized in this state and rocks the support plate (9) the 
elbow member (16C) receives the arm part (9B). On the recording head (9), the ink discharge 
port (1 A) is stopped in a middle state where it is exposed, and the discharge port (1 A) is set so as 
to come to a position opposite the ink absorbing unit (16A), as described subsequently (see 
Figure 3C). 

Next, the operation of replacing the recording head on the ink jet recording device 
constructed in this manner, and recording and recovery operations will be explained. 

First, when the recording head is replaced, as mentioned earlier, the recording head (1) 
can be mounted on the carriage (2) as illustrated in Figur^3^?by fitting the pole brace support 
pin (6 A) on the side of the carriage (2) into the support hole (IF) of the recording head (1), and 
engaging the engaging pawl (9 A) of the support plate (9) in the engaging hole (1G) of the 
recording head (1). In this state, the boosting member (7) is not in contact with the engaging 
piece (3E); thus, the cap n^b^(3):p^ 
(/IX^insTtKra^ 



evaporating4hrouglQ^^ 

When recording, thttQlmof^ sifeport-plate-(9)-is-puU a^ 

horizontal state against the force of the spring (10), and the recording head (1) rotates by means 
of the moment force against the support hole (IF). At the same time, the cap member (3) is 
lp^t^li^vj2ie Ms~of the en gagjn^is^^ 

on^the-ca mage^ as illustrated in Figure 3B, and ' 

maintain^ Recording occurs as the carriage (2) moves along the guide 

shaft (14) in this state, and the ink discharge port (1 A) discharges ink in response to the recording 
signal. 

When recording is completed, ftj ^olenoid~(^ rocking the support 

plate (9) by the force of the spring (10), and the capped state illustrated in Figure 3 A will be 
restored. When the power source is cut or the plug is pulled out, the solenoid (11) will also be 
de-energized, thus resulting in capping. 

If the ink becomes too thick to be discharged correctly in the state represented in 
Figure 3 A, the carriage (2) may be guided to the ink receiving unit (15) illustrated in Figure 1, 
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the elbow member (16C) may be pulled in under the arm part (9B) of the support plate (9), and 
the solenoid (11) may be energized to bring the arm part (9B) into contact with the elbow 
member (16C). In this manner, the support plate (9) can be almost slanted, as illustrated in Figure 
3C. 

In this state, the cap member (3) is rotated to the middle, the ink discharge port (1 A) of 
the head (1) is exposed and kept at a position opposite the ink-absorbing unit (16A). In this state, 
the ink can be emptied, and the discharged ink absorbed by the ink-absorbing unit (16A). The 
absorbed ink effuses by natural vaporization. The ink-receiving unit (16) need not necessarily be 
the aforementioned ink-absorbing unit. It may provide a means to accumulate the received ink or 
guide the ink to a separate ink tank. 

Figure 4 illustrates another application example of the present invention. In this example, 
instead of providing a solenoid on the carriage (2), the cap member (3) is made to mechanically 
open or close corresponding to the driving direction of the carriage (2). That is, a carrier wire 
(13) is stretched between a motor pulley (20) and a tension pulley (21), and a motor (22) moves 
the carriage (2) in the left and right directions, as in the figure. Here, (23) indicates a set lever, 
installed on the wire (13) that freely slides while maintaining the position illustrated along the 
sliding hole (2A) provided through the carriage (2). A cam part (23A) slanted in the sliding 
direction is formed on top of the set lever (23). 

A friction plate (23B) installed under the set lever (23) is pressure welded to the guide 
shaft (14). An arm part (9B) of the support plate (9) is formed at a right angle, and the bent end 
part can engage with the cam part (23A) of the set lever (23). The other structure is the same as 
the example in Figure 1 . This example omits illustration of the ink receiving unit. 

In an ink jet recording device constructed in this manner, when the wire (13) is driven in 
the A direction by the motor (22), first, the set lever (23) moves in the A direction along the 
sliding hole (2 A). The cam part (23 A) will boost up the arm part (9B) of the support plate (9), 
maintaining the recording head (1) in the state of Figure 3B, pushing up the cap member (3) by 
the boosting member (7), and exposing the ink discharge part (1 A). 

The set lever (23) will then be in contact with the surface at the left end of the sliding 
hole (2 A), thereby moving the carriage (2) in the A direction. Ink can be discharged from the ink 
discharge port (1 A) for recording. When recording is completed and the wire (13) is driven in the 
B direction, the set lever (23) will move along the sliding groove (2 A) in the B direction with the 
wire (13). In this manner, the arm part (9B) of the support plate (9) will rise when the cam part 
(23 A) inclines, and the recording head (1) will be in the state of Figure 3A. That is, it will be in 
the state where the ink discharge port (1 A) is capped with the cap member (3), and is kept away 
from the recording position. 
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The present example is suitable for an ink jet recording device that performs one-way 
recording. Using the movement of the carriage, the cap can be removed in one direction for 
recording and replaced on the way back. 

If emptying the ink is desired in the present example (this is not illustrated), the form of 
the elbow member (1 8C) provided on the ink receiving unit (16) can be made so that it engages 
the arm part (9B) of the support plate (9) and pushes it down somewhat. In this manner, the cap 
member (3) can be pulled up, exposing the ink discharge part (1 A) opposite the ink-absorbing 
unit(16A). 

Effect of the invention 

As explained above, according to the ink jet recording device of the present invention, 
with regard to an ink jet recording device that records by discharging ink from an ink discharge 
port of a recording head mounted on a carriage, the ink jet recording device of the present 
invention comprises a cap member that is installed on the aforementioned recording head that 
can keep the aforementioned ink discharge port in a capped state, a cap opening and closing 
means that is installed in connection with the aforementioned carriage, and keeps the 
aforementioned cap member in a state of either capping or exposing the aforementioned ink 
discharge port, a holding means that holds the aforementioned recording head on the 
aforementioned carriage in a rockable manner, and a rocking means that rocks the 
aforementioned recording head and keeps the aforementioned recording head in the recording 
position while recording, and the aforementioned cap opening and closing means is made to 
expose the aforementioned ink discharge port in correspondence with the operation of the 
aforementioned rocking means. As a result, in the state when the recording head is removed from 
the carriage, and in that when no recording is made with the recording head, the ink discharge 
part of the recording head can be covered with its own cap member. It can thereby contribute to 
prevention of clogging. By installing an ink receiving member outside the recording region and 
making a part of this ink receiving member engageable to a holding means, the recording head 
can be rocked, and the ink discharge part can be exposed by means of the cam opening and 
closing member so as to empty the ink. 

Also, according to the recording head of the present invention, with regard to a recording 
head, which is mounted in a detachable manner on a carriage of an ink jet recording device that 
records by discharging ink from the ink discharge port, a cap member that caps the 
aforementioned ink discharge port, an energizing member that energizes the aforementioned cap 
member in a capping state, and a support means that supports in a rockable manner in relation to 
the aforementioned carriage are provided, and a cap opening and closing means is installed in 
connection with the aforementioned carriage that keeps the aforementioned cap member in a 
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state of either capping or exposing the aforementioned ink discharge port in correspondence with 
a rocking means that rocks the aforementioned recording head, and it can keep the 
aforementioned ink discharge port in a dischargeable state by allowing it to be exposed to the 
aforementioned energizing means. As a result, the recording head can be rocked by means of 
energization or de-energization of the solenoid. Even in the case when power is turned off, 
capping of the recording head can be carried out automatically. Consequently, a highly reliable 
recording head can be offered. 

Brief description of the figures 

Figure 1 is an oblique view that illustrates an example of the structure of the ink jet 
recording device in accordance with the present invention. 

Figure 2 is an oblique view that illustrates the state when the ink discharge port is 
exposed on the recording head illustrated in Figure 1 . 

Figure 3 A, Figure 3B and Figure 3C respectively are side views that illustrate the 
not-in-use state, the recording state and the ink-emptying state of the recording head in 
accordance with the present invention. 

Figure 4 is an oblique view that illustrates the structure of another application example of 
the present invention. 
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